Abstract: Two new correlations of single-phase friction factor for turbulent pipe flow are shown in this paper. These two formulas are actually explicit approximations of iterative Colebrook's relation for calculation of flow friction factor. Calculated friction factor are valid for whole turbulent flow including hydraulically smooth and rough pipes with special attention on transient zone of turbulence between them. Hydraulically smooth regime of turbulence does not occur only in total absence of roughness of inner pipe surface, but also, four new relations for this theoretical regime are presented. Some recent formulas for turbulent flow friction calculation are also commented. Gregory and Fogarasi (1985) and Zigrang and Sylvester (1985) . Both papers are in my reference list. Results by Yıldırım (2009) are different and I have comments in my paper on this. Gregory and Fogarasi (1985) and Zigrang and Sylvester (1985) 
the entire Re range of the Moody diagram. I do not have deeper comments on Haaland or Barr approximation. 5. Colebrook paper is from Vol. 11, Issue 4 which was published in February 1939. Note that previous Issue 3 is in Vol. 10 which was published in January 1939. Issue 2 in Vol. 10 is the last from 1938. It is not usual practice, but this was in Journal of the ICE (Vol. 10 with issues 1 and 2 in 1938, Vol. 10 with issue 3 in 1939, Vol. 11 with issues 4, 5 and 6 in 1939, Vol. 12 with issue 7 and 8 in 1939) 6. My text is now with no informal expression. I hope that my English expression is now improved.
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Turbulent part of the famous Moody chart was drawn using Colebrook's results (Colebrook, 1939; Moody, 1944 ). Colebrook's formula can be used for whole turbulent regime including the smooth and the rough zone of turbulence and also for the transient zone between them.
Colebrook's formula has two parts which presents "smooth" and "rough" portion of turbulence.
Only "smooth" part presented by Prandtl's formula (2) is implicit in friction factor. 
"Rough" part in Colebrook's formula is presented by von Karman's formula (3) which is not implicitly given. Colebrook's formula can be solved in iterative procedure since it contains implicitly given flow friction factor. Also, numerous explicit approximations can be used to substitute implicit Colebrook's equation which cannot be solved for unknown flow friction factor with no 3 approximate calculus (Moody, 1947; Wood, 1966; Eck, 1973; Churchill, 1973; Swamee and Jain, 1976; Jain, 1976; Churchill, 1977; Chen, 1979; Round, 1980; Barr, 1981; Zigrang and Sylvester, 1982; Haaland, 1983; Serghides, 1984; Manadilli, 1997; Romeo et al. 2002; Sonnad and Goudar, 2006; Buzzelli, 2008; Avci and Karagoz, 2009; Vatankhah and Kouchakzadeh, 2009; Papaevangelou et al., 2010; Brkić, 2011a,b; Fang et al. 2011; Ghanbari et al., 2011) . Two novel explicit approximations to the Colebrook's formula will be shown in further text.
Some recent explicit formulas for turbulent flow friction
There are many different explicit formulas developed to substitute implicit Colebrook's relation. figure   1 , it can be seen that this error is slightly bigger, up to 0.62% for Re>10 4 (or about 0.73% for Re=3000). This is very accurate which means that their approximation is in first ten sorted by accuracy (Brkić, 2011c) . Also, approximations proposed by Romeo et al. (2002) , Buzzelli (2008) , more complex form of approximation by Serghides (1984) , more complex form of approximation by Zigrang and Sylvester (1982) and approximation by Vatankhah and Kouchakzadeh (2009) will always give more accurate results than those calculated by approximations proposed by Fang et al. (2011) as shown in figure 2. On the other hand as shown in figure 3, inconclusive conclusion of accuracy in general can be found by using of approximation by Barr (1981) , simpler form of approximation by Serghides (1984) , approximation by Chen (1979) , Sonnad and Goudar (2006) , Papaevangelou et al. (2010) and by using simpler form of approximations by Zigrang and Sylvester (1982) , all versus approximation by Fang et al. (2011) . Approximation proposed by Relative error of certain approximations to the Colebrook equation was also presented in Gregory and Fogarasi (1985) and Zigrang and Sylvester (1985) . opposite (Colebrook, 1939; Moody, 1944) . It is not acceptable to replace cause and its 
New explicit approximations to the Colebrook's formula
In some recent papers, few new explicit approximations of Prantdl's relation were shown (Fang et al., 2011; Li et al., 2011; Danish et al., 2011) . As noted before, Prantdl's relation is actually Both equations are presented in figure 6 are presented with one line "new" since they produce identical error. The Colebrook equation is empirical and therefore error of 2% can be neglected.
New explicit approximations to the Prandtl's formula 7
Hydraulically smooth regime of turbulence does not occur only in total absence of roughness of inner pipe surface (Brkić, 2011d) , but also, four new relations for this theoretical regime are presented. As noted before, Colebrook's equation in total absence of relative roughness is actually Prandtl's equation, and vice versa. These four approximations to the Prandtl equation was developed using inverse procedure from previous section, i.e. from appropriate approximations to the Colebrook formula, "rough" part was simply removed (Table 1 ). Approximations to the Prandtl equation (new 1-4) were developed using approximations to the Colebrook formula shown in Romeo et al. (2002) , Sylvester (1982), Manadilli (1997) , and Serghides (1984) , respectively (new 1-4).
Comparison of presented approximations of Prandtl's relation is given in figure 7 . 
Conclusion
Two new explicit approximations to the standard implicit 
